I propose a parsimonious model that reproduces the negative risk-adjusted performance of actively managed equity mutual funds. In the model, a fund manager can generate state-dependent active returns at a disutility. Negative expected performance and mutual fund investing simultaneously arise in equilibrium because the active return the fund manager generates covaries positively with a component of the pricing kernel that the performance measure omits, consistent with recent empirical evidence. Using data on U.S. funds, I also document new empirical evidence consistent with the model's cross-sectional implications. I propose a parsimonious model that reproduces the negative risk-adjusted performance of actively managed mutual funds and the funds' high abnormal performance realized in bad states of the economy. In the model, a fund manager can generate state-dependent active returns at a disutility. Negative expected performance and mutual fund investing simultaneously arise in equilibrium because the fund's optimal active return covaries positively with a component of the pricing kernel that the performance measure omits. Using data on U.S. funds, I document empirical evidence consistent with the model's cross-sectional implications.
1 Introduction Jensen (1968) , Malkiel (1995) , and Fama and French (2008) , among others, document that actively managed U.S. equity mutual funds significantly "underperform" passive investment strategies, net of fees. Yet, despite the apparent inferiority to passive investment strategies, more than 2 trillion dollars were invested in these funds by the end of 2008.
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This paper
shows that investing in actively managed funds expected to perform poorly unconditionally can be rational if these funds tend to perform abnormally well when the economy is doing poorly, as Moskowitz (2000) , Kosowski (2006) , and Staal (2006) document.
I derive a partial equilibrium model of optimal fee setting and active management by a skilled fund manager. The model builds on an insight from Berk and Green (2004) and assumes the fund manager owns the bargaining power in his relationship with investors.
However, unlike Berk and Green (2004) , I allow the fund manager in my model to generate active returns that depend on the state of the economy. I investigate how this ability might influence the fee the fund manager will charge and the performance an econometrician will attribute to him. The model shows that mutual fund investing and negative expected fund performance can simultaneously arise in a setting with skilled fund managers facing rational investors.
The intuition behind my model is that a fund manager who can generate state-specific active returns, at a given disutility or cost, will be better off doing so for states in which investors are willing to pay more for these returns. Thus, the fund manager will optimally focus his effort toward realizing good performance during periods where investors' marginal utility of consumption is high (i.e., in bad states of the economy), and will generate active returns that covary positively with the pricing kernel. Investors will be willing to pay for this (partial) insurance against pricing kernel variations. The fee the fund manager is able to charge in equilibrium will equal the certainty equivalent of the value he adds through active management. As originally anticipated by Moskowitz (2000) , I show that a misspecified performance measure, i.e., one based on an unbiased but imperfect proxy for the pricing kernel, will underestimate the value created by active management when active returns are positively correlated with the true pricing kernel. Consequently, the skilled fund manager in my model will wrongly appear to underperform passive investment strategies net of fees.
That misspecification in the performance measure leads to the measurement of abnormal performance should not come as a surprise (see, e.g., Berk, 1995) . What is both unique and nontrivial about the result derived here is the demonstration that a misspecification should lead to the measurement of negative unconditional performance in equilibrium when the fund manager implements an investment strategy that insures investors against bad states of the economy. Negative expected performance and mutual fund investing can simultaneously arise in equilibrium because the active return the fund manager generates covaries positively with a component of the pricing kernel the performance measure omits. This paper should not, however, be regarded as claiming that negative performance per se is desired by investors or that in reality all fund managers are skilled. It instead demonstrates that well-documented facts often considered as anomalous can be reproduced in a model with rational agents. I calibrate the model to the U.S. economy and reproduce quantitatively the measured underperformance of U.S. funds. I also use data on 3,147 funds over the 1980-2005 period and document new empirical evidence consistent with the model's cross-sectional predictions.
Relative to other funds, funds with poor unconditional performance tend to charge high fees and generate risk-adjusted returns that are highly countercyclical. This finding might explain the survival of some funds with poor unconditional performance and suggest the existence of a recession-related misspecification in popular performance measures.
Ideally, a fund's risk-adjusted performance would be measured by the fund's realized excess return, net of fees, minus a risk premium for the covariance between the fund's return and a pricing kernel. In practice, the most popular measure of mutual fund performance is the intercept (alpha) from a regression of a fund's excess returns, net of fees, on the excess returns of passive investment strategies. The linear combination of these passive excess returns proxies for the empirically unobservable pricing kernel. Gruber (1996) argues that, since these passive excess returns are associated with zero-cost portfolios, alpha should be zero for random portfolios. When he finds that the average alpha for actively managed U.S. equity funds is negative and smaller in absolute value than the average fee these funds charge, Gruber concludes that fund managers add value on average but charge investors more than the value they add. My model rationalizes mutual fund investing despite the negative alphas. In equilibrium, a skilled fund manager will choose an active management policy that maximizes his expected utility while satisfying an investors' participation constraint. This policy will, however, result in the measurement of a negative alpha unless the performance measure the econometrician uses allows for a perfect specification of the pricing kernel. But as Roll (1977) , Berk (1995) , and Fama (1998) argue, we should not expect perfect specification to occur in empirical practice. Hence, my paper might shed some light on why on average actively managed U.S. equity mutual funds underperform passive investment strategies, or at least appear to, and why people keep investing in these funds.
My paper is closely related to three strands of literature, though no other paper aims at reconciling theoretically the negative unconditional performance of actively managed funds with the good performance these funds realize in bad states of the economy. Empirical papers, such as Moskowitz (2000), Kosowski (2006) , and Staal (2006) , document that actively managed U.S. equity mutual funds perform significantly better during bad times than good times. First, Moskowitz (2000) estimates that over the 1975-1994 period the average return associated to stock selection by mutual fund managers was 1 percent higher, on an annualized basis, in recessions than in non-recessions. Second, Kosowski (2006) estimates that over the 1962-2005 period the average annualized four-factor alpha for equity mutual funds was 4.08 2 Wermers (2000) documents a similar finding using data on mutual fund holdings.
percent in recessions and -1.33 percent in non-recessions. Finally, Staal (2006) documents that over the 1962-2002 period the average fund's risk-adjusted performance was negatively correlated with the Chicago Fed National Activity Index.
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These papers postulate, explicitly or not, that unconditional performance measures understate the value actively managed funds create because these funds provide good realized performance when investors' marginal utility of consumption is thought to be high. However, these papers do not study the theoretical asset pricing mechanism underlying this postulate, or the origins of the observed state dependence in performance. My paper studies both elements through a theoretical model assuming a skilled fund manager facing rational investors. It highlights the conditions required for the above postulate to be valid and argues that these conditions should hold in practice. The paper also provides new empirical evidence consistent with the model's cross-sectional predictions.
Theoretical papers, such as Admati and Ross (1985) , Dybvig and Ross (1985) , Grinblatt and Titman (1989) , Kothari and Warner (2001) , Goetzmann, Ingersoll, Spiegel, and Welch (2007) , and Mamaysky, Spiegel, and Zhang (2007) analyze the effects of active portfolio management on performance measurement. These papers either do not consider the delegation of portfolio management decisions at all, or they do not consider the related idea that a portfolio manager might choose his managerial activity, and the active return that should result, based on how much investors are anticipated to value this return (which, I
argue, depends on the state of the economy). Other theoretical papers, including Brennan (1993), Basak, Pavlova, and Shapiro (2007) , Cuoco and Kaniel (2007) , Garcia and Vanden (2009), and Kacperczyk, Van Nieuwerburgh, and Veldkamp (2010) analyze the delegation of portfolio management decisions but do not consider the effect on the measurement of riskadjusted performance. My paper studies simultaneously the delegation of active portfolio 3 See also Avramov and Wermers (2006) , Lynch and Wachter (2007) , and Mamaysky, Spiegel, and Zhang (2007) for more evidence of predictability in mutual fund performance. Lynch and Wachter (2007) specifically investigate the state dependence of mutual fund performance using data on 188 funds and the dividend yield and term spread to characterize the state of the economy. Their conclusions differ from those of Moskowitz (2000) , Kosowski (2006), and Staal (2006) who use significantly larger datasets and various direct indices of economic activity (e.g., the NBER recession indicator or the Chicago Fed National Activity Index) to characterize the state of the economy. management decisions and its effects on performance measurement using insights from Berk and Green (2004) . Unlike them, I endogenize the production of active returns by a fund manager over different states of the economy. This feature partially explains why my model, but not theirs, rationalizes mutual fund investing even though risk-adjusted performance is expected to be negative unconditionally.
It is important to note that the mechanisms at work in my model are separate from market-timing behaviors similar to those Treynor and Mazuy (1966) , Henriksson and Merton (1981) , Schadt (1996), or Savov (2009) document. Market timing consists of changing a portfolio's risk loadings over time with the intent of profiting from changes in predicted aggregate returns. The empirical tests of state-dependent mutual fund performance by Kosowski (2006) and Staal (2006) , however, control for variations in risk exposure (i.e., time-varying betas). Hence, the state dependence in fund performance that is central in this paper should not be the consequence of what the literature usually refers to as a market timing strategy.
The paper is organized as follows. Section 2 presents a simple model of the relationship between a fund manager and his investors. Section 3 derives the optimal active management policy the fund manager will choose in such model. Section 4 derives how state variations in active returns will affect the unconditional risk-adjusted performance an econometrician measures. Section 5 presents quantitative implications of a parameterized and calibrated version of the model. Section 6 presents empirical evidence about the model's cross-sectional implications and Section 7 concludes.
Model
I begin by describing a model of the relationship between a fund manager and his rational investors. I study a one-period economy with a finite set of states of the world s ∈ S. This period can represent any horizon over which asset management is delegated by investors and contractual terms, such as the level of fees, do not change. For brevity, I add the subscript s to a random variable only when referring to a state-specific realization of this random variable.
Mutual fund manager
The model focuses on the optimal active management policy by a fund manager, taking investors' behavior as exogenous. The novelty here is in the way I model managerial ability.
I assume that the fund manager can implement, at the beginning of the period, an investment strategy that will generate state-dependent excess returns over a passive portfolio. In order to generate a positive active return, denoted a s , during the period if state s is realized, the fund manager needs to find an investment strategy or portfolio that will perform sufficiently well if state s is realized without performing poorly in other states. Finding such an investment strategy or portfolio imposes a non-monetary cost or disutility on the fund manager at the beginning of the period.
The model itself is agnostic about the origins of active returns. The active management technology is a reduced-form specification that captures the superior skills or investment opportunities available to the fund manager, such as an ability to identify mispriced securities that will pay abnormal returns in specific states of the world, and the idea that the fund manager might consider optimal to focus his work toward outperforming a passive portfolio in some states of the world more than others. In this paper, I investigate how the fund manager's ability to generate state-dependent active returns influences the fee he will charge and the performance an econometrician will attribute to him.
Other agents do not possess the active management technology, which I assume to be non-tradable. The fund manager owns no capital and capital requirements prevent him from investing independently in the market. He can, however, manage the wealth of other agents and charge them a fee f that is constant across all states of the world and that represents a fraction of assets under management at the beginning of the period.
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Since he owns the bargaining power in his relationship with investors, the fund manager collects the value he creates through f . Berk and Green (2004) I assume that the fund's realized return contains an idiosyncratic component υ, which has mean zero and is independently distributed across states of the economy. The fund manager controls the active return a and the fee f he charges but not the idiosyncratic component υ.
Equilibrium condition
Here, I describe how financial markets reach an equilibrium in terms of mutual fund investing.
A financial market equilibrium implies no arbitrage, which itself implies the existence of at least one positive pricing kernel that prices all tradeable assets (see, e.g., Harrison and Kreps, 1979; Hansen and Richard, 1987; Cochrane, 2001) . In order to reach an equilibrium, the excess return r i between any two assets must satisfy the following condition:
where m is a pricing kernel (m > 0). Hansen and Richard (1987) and a constant will yield nonzero error terms (see Roll, 1977) .
Next, I apply the equilibrium condition in equation (1) to mutual fund returns rather than to stock or bond returns as is standard in the literature. The equilibrium condition still relies on the fundamental idea in asset pricing theory that investors should be "satisfied" in equilibrium with the returns an asset provides, except this time the asset is a managed portfolio.
Let R o denote the gross risk-free rate and r p denote the excess return on a passive portfolio or investment strategy such as buying and holding the S&P 500 or a mix of passive longshort portfolios like those in Carhart (1997 
In equilibrium this excess return needs to satisfy the following condition:
If, instead, the left-hand side of equation (2) was higher than zero, then the demand for mutual fund services would be infinite and the fund manager would be able to improve his profits by increasing f marginally. Alternatively, if the left-hand side of equation (2) was lower than zero, then no one would invest in the mutual fund and the fund manager would collect no revenues. Hence, equation (2) has to hold in equilibrium.
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The random variable υ has mean zero and is uncorrelated with the pricing kernel. From equation (2), the fee in equilibrium is f = R o E [ma], which represents the certainty equivalent of the value active management adds to a portfolio. This result differs from f = E [a], derived by Berk and Green (2004) who do not allow active returns to vary systematically with the state of the economy. Instead, they assume that, for a given level of assets under management, volatility in realized active returns is purely idiosyncratic. As will become evident later, this difference explains why my model, but not theirs, rationalizes mutual fund investing even though expected risk-adjusted performance is negative from the point of view of an econometrician.
Note that, although I do not model fund flows explicitly here, the equilibrium condition in equation (2) could also be attained at the beginning of the period by keeping the fee fixed and allowing fund flows from investors to reach their optimal level as in Berk and Green (2004) . In such model, larger diseconomies of scale due to positive fund flows would bring fund returns down across all states of the world. The resulting returns would still have to be priced by investors and satisfy equation (2) and the intuition developed in the current model would follow.
Timeline & interpretation
The timeline of the model is summarized as follows. At the beginning of the period, the fund manager offers an active management policy (f, {a s } s∈S ) to potential investors. Before knowing the state that will be realized, investors decide whether they commit to pay, at the end of the period, a constant fee f in exchange for the active return a s the mutual fund will generate if state s is realized. Once an agreement has been reached, the fund manager implements, at a disutility, the investment strategy that will generate the state-specific active returns he promised to investors. The state of the economy is then realized, the mutual fund generates the state-specific active return (up to an idiosyncratic error term) and investors pay their fund manager the agreed-on fee.
In the current interpretation of the model, the fund manager picks at the beginning of the period an investment strategy that ensures that the state-dependent active return he promises to investors will be generated during the period. Although the model itself is agnostic about the origin of active returns, I now briefly suggest a possible way the fund manager could generate these returns. The fund manager could be able to acquire, at a disutility, superior information allowing him to know whether individual securities will perform abnormally well if some state of the world is realized. The fund manager would then identify cross sections of securities likely to do abnormally well in each state of the economy and form a portfolio that would generate the state-specific active returns he promised for each state. In such scenario, the fund manager does not have the ability to predict the state of the economy (i.e., to time the market), but he has the ability to identify a group of mispriced securities and understand how their returns will behave across different states of the economy. Naturally, as the fund manager exerts more effort to identify securities likely to do well in a given state, the expected active return the fund would produce if such state were to be realized should increase. The idiosyncratic component υ in the fund's return could then be interpreted as a mistake the fund manager makes when predicting the active return his portfolio will generate in each state.
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There also exists a more dynamic interpretation of the same model that could go as follows. Investors, facing frictions, delegate the management of their assets to a fund manager for a relatively long period of time. The fund manager commits to exert a state-dependent level of effort during the period, which will then generate an active return that depends on the level of effort. Throughout the period, information about the state of the economy becomes 6 I thank the referee for suggesting this interpretation of the active management technology.
available and the fund manager adjusts how hard he tries to outperform a passive portfolio in the remaining of the period based on the anticipated state of the economy. He works harder when he anticipates some states of the economy to be realized rather than others and this state-dependent active management policy allows him to generate a state-dependent active return. This interpretation requires the fund manager to adjust his behavior based on signals disclosed throughout the period about the forthcoming state of the economy but assumes that, because of frictions or incomplete information, mutual fund investors do not use these signals as well as the fund manager does to time their investment in the fund. Although the timing is different in the two interpretations, these interpretations produce the same qualitative predictions and rely on a very similar economic intuition to do so. As will be evident later, what really matters in the model is how the fund's active return covaries with the true pricing kernel and, more specifically, how an econometrician in charge of measuring the fund's risk-adjusted performance accounts for this covariance.
Optimal active management
The fund manager acts in his own interests and maximizes his utility subject to an equilibrium condition, which is also the investors' participation constraint. The fund manager derives utility from consuming the fee he receives at the end of the period. However, as in Kihlstrom (1988) , the fund manager also experiences disutility at the beginning of the period when exerting the effort required to find and implement an investment strategy that will outperform and deliver {a s } s∈S .
The disutility from generating a state-specific a s does not only increase in the level of a s but also in p s , the probability that state s occurs. The more likely a state is to occur, the harder it should be for a fund manager to find an investment strategy that will sustain a positive active return in that state of the world. For simplicity, I assume that the disutility function is separable and linear in probability for each state of the economy, i.e., the disutility 
subject to the equilibrium condition:
The fund manager is maximizing the utility from consuming the highest fee investors accept to pay in exchange for the statedependent active return, minus the disutility required to generate the return. 
in each state s ∈ S. Therefore, the optimal active return a * is positively correlated with the pricing kernel m.
Proof. When inserting the equilibrium fee f into the fund manager's objective function (3), the fund manager's optimization problem becomes unconstrained and can be written as:
For each state s ∈ S, the first-order condition with respect to a s is δU The fund manager knows that investors value more the returns realized in bad states of the economy than in good states and it is optimal for him to focus on generating the active returns that investors are willing to pay more for. This prediction is consistent with Moskowitz's (2000) finding that the average return associated to successful stock selection by U.S. fund managers is one percent higher, on an annualized basis, in recessions than in non-recessions. Note that in the dynamic interpretation/timeline I mentioned earlier, the prediction above would be consistent with empirical findings by Glode, Hollifield, Kacperczyk, and Kogan (2009) and Kacperczyk, Van Nieuwerburgh, and Veldkamp (2010) that fund managers appear to be more active in bad states of the economy than in good states.
Using equation (2), I decompose the fee in the following way:
The fund manager is not only compensated for the level of active returns he produces but also for their covariance with the pricing kernel. Hence, my model suggests a novel source of cross-sectional differences in mutual fund fees (see Chordia, 1996; Christoffersen and Musto, 2002) .
Similarly, the fund's expected excess return over the passive portfolio can be written as:
and is negative. Partially insuring investors against variations in the pricing kernel allows the fund manager to request a compensation that is higher than the active return he is expected to generate.
Note that these results do not rely on a specific parameterization of the pricing kernel or equivalently of the investors' utility function. The only assumption imposed on m is that the realized pricing kernel m s is higher in bad states of the economy than in good states, similar to what most consumption-based models with risk aversion would predict.
Measuring the fund's unconditional performance
A fund's expected excess return over a passive portfolio return, as derived in equation (7), is not a valid measure of abnormal performance because it does not adjust for the fund's risk.
Ideally, a fund's risk-adjusted performance would be measured by the fund's realized excess return, net of fees, minus a risk premium for the covariance between the fund's return and a pricing kernel. An econometrician, however, is unlikely to observe a true pricing kernel m and use it to measure fund performance. Instead, he proxies for it using m ≡ E 
where denotes the specification error associated with m, i.e., m = m+ . Unless var( ) = 0,
Proof. To measure E[α], I subtract from the fund's expected excess return over the risk-free rate the risk premium required given how the fund's return covaries with the pricing kernel proxy:
By assumption, the passive portfolio producing r p is priced correctly by m.
, canceling the first two terms in equation (9) and yielding the solution for
The covariance between and a can then be decomposed into: The assumption that the return r p is perfectly priced by the pricing kernel m ensures that the passive portfolio, which is exogenously given in my model, does not affect the measurement of abnormal performance. The expected measured performance is therefore equal to the risk premium that would be required if the specification error were a pricing kernel.
The proposition also shows that, unless the performance measure is perfectly specified, the covariance between the specification error and the active return a * is positive and the fund's expected risk-adjusted performance E [α] is negative in the model, consistent with empirical findings by Jensen (1968) , Malkiel (1995) , and Fama and French (2008) , among many others. return that is specific to one state of the economy will receive from investors a compensation that increases with the pricing kernel realization in that state. Therefore, the fund manager will find optimal to generate active returns that covary positively with the pricing kernel, providing investors with (partial) insurance against bad states of the economy. An econometrician trying to evaluate the fund's risk-adjusted performance is however likely to use a performance measure that allows for a specification error. Such misspecified performance measure will account for the covariance between the fund's return and the pricing kernel proxy but not for the covariance between the fund's return and the specification error. Consequently, the performance measure will be negatively biased and the fund manager in my model will appear to destroy value, even though the returns he generates are priced correctly in equilibrium by investors and the pricing kernel proxy is unbiased from the econometrician's point of view.
Negative expected performance arises in equilibrium because active returns covary positively with a component of the pricing kernel that the econometrician omits when measuring performance. If, instead, a fund manager were to promise active returns that did not covary with the true pricing kernel, my model would predict the same measured unconditional performance as in Berk and Green (2004) Note that equation (8) does not depend on derivations from Section 3. Hence, one could propose an alternative explanation for the funds' higher active returns realized in bad states of the economy than in good states and use Proposition 2 to rationalize the funds' negative unconditional performance.
8
Moreover, one could study the returns of a different asset class and use Proposition 2 to derive how state dependence in these returns might affect the unconditional performance an econometrician measures. When returns on an asset insure investors against bad states of the economy and are priced correctly in equilibrium by these investors, whatever the reason or asset, a misspecification in the pricing kernel proxy should lead to the measurement of negative unconditional performance.
Parameterization
In this section, I parameterize the model and derive explicit expressions for the fund's optimal active returns and the performance an econometrician will measure. Then, I calibrate the model to the U.S. economy and test whether its predictions are quantitatively sensible.
I assume that the disutility of generating an active return takes a quadratic form: D(a) = 
Parameterized implications
The following proposition shows the fee a fund manager with a quadratic disutility function will charge and the performance an econometrician using a linear function of r n as his pricing kernel proxy will measure. Proposition 3. In the parameterization, the fund's equilibrium fee satisfies:
and the fund's expected risk-adjusted performance is:
Unless var( (6) and (8) yield the results.
The model predicts that expected alpha is negative unless var( ) = 0; any error in the pricing kernel proxy is expected to lead to the measurement of negative risk-adjusted performance. The unobservable var( ) represents the degree of misspecification in the econometrician's pricing kernel proxy (see Hansen and Jagannathan, 1997; Hodrick and Zhang, 2001 ).
To have var( ) = 0, the pricing kernel proxy must be perfectly specified. For example, when Applying the implicit function theorem to equation (11) shows that, if the fund manager is risk-averse or risk-neutral around f * , an increase in pricing kernel volatility will lead to active management generating more valuable insurance, and consequently, the fund manager charging a higher fee. Similarly, the model, when applied to a cross section of funds, rationalizes why funds with poor unconditional performance charge high fees compared to other funds. All else being equal, fund managers with lower disutility parameters will implement investment strategies that insure investors better against pricing kernel variations. These fund managers will be able to collect higher fees from investors, but they will also appear to perform worse unconditionally when the performance measure the econometrician uses is misspecified. Hence, my model predicts that f * and E[α] will move in opposite directions in a cross section of funds, consistent with findings by Malkiel (1995) , Gruber (1996) , and Carhart (1997) , among others. The paper offers a new channel to rationalize these cross-sectional variations through the prediction that realized risk-adjusted performance will move with the state of the economy, consistent with Kosowski (2006) and Staal (2006) .
Proposition 4. In the parameterization, the fund's realized risk-adjusted return in a given
state s is:
Unless var( ) = 0, the covariance between this return and the pricing kernel is positive.
Proof. Using equation (6), the fund's excess return over the risk-free rate can be written as:
Inserting the parameterized result a 
o var( ) to replace the second to last term, the fund's excess return becomes:
When estimating the fund's risk-adjusted returns, the econometrician subtracts variations in fund returns that are due to the fund's exposure to variations in passive returns. Here, the exposure of the fund's return on each passive return r n is given by ω n + δU (f * ) θ R o γ n and is constant across any subset of states of the world. The econometrician therefore subtracts
from the fund's excess return when adjusting for risk and the risk-adjusted return he measures in state s becomes:
The covariance between α and any r n is equal to zero and the covariance between α and m becomes the covariance between α and , which is (13) is the fund's exposure to variations in the pricing kernel the econometrician omits when adjusting for risk and the first term is the negative risk premium associated with that omission. Consequently, the fund's risk-adjusted performance is positively correlated with the true pricing kernel, due to the omission of . Since the omitted pricing kernel component is independent from the pricing kernel proxy m, it is more likely to be high in bad states of the economy than in good states. When comparing measured fund performance in recessions and non-recessions, as in Moskowitz (2000), Kosowski (2006) , and Staal (2006) , the econometrician captures how mutual fund returns move with pricing kernel variations omitted by unconditional performance measures but captured, at least partially, by the aggregation of variables used in determining business cycles (e.g., real GDP or employment rates).
Proposition 4 also shows that the sensitivity of realized risk-adjusted returns to , and consequently to the pricing kernel m, increases with the ratio
. Therefore, in a cross section of funds, the funds charging high fees and generating low E[α] should also be those that provide investors with the best insurance against bad states of the economy and that exhibit more sensitivity of realized risk-adjusted returns to the state of the economy. In Section 6, I investigate whether cross-sectional differences in the state dependence of funds' realized risk-adjusted returns help to rationalize the negative relationship between fees and alphas that is observed in the data. 
Calibration
where SR denotes the Sharpe ratio of the passive strategy
). The passive portfolio's loading on r 1 , denoted ω 1 , needs not be calibrated here because it does not enter the expressions for optimal fee, optimal active return, or measured risk-adjusted performance.
The only place where ω 1 matters in the model is when measuring the fund's exposure to the passive return r
1
. This exposure is given by
, which is smaller than ω 1 because the fund manager is in fact providing an insurance against bad states of the economy, including by adding 1/7 of the average front-load fee to the average expense ratio as in Sirri and Tufano (1998) and Barber, Odean, and Zheng (2005) .
9 Table 2 To satisfy equation (11), δU (f * ) θ needs to satisfy:
If it does, the expected risk-adjusted performance of mutual funds, for a given fee f * , is: Figure 1 plots the relationship between E [α] and var( ) under the calibration of Table   2 . The figure also identifies the predicted E [α] for several levels of var( ) that empirical estimates of var(m) would imply (see Bekaert and Hodrick, 1992; Chapman, 1997; Melino and Yang, 2003; Bansal and Yaron, 2004; Kan and Zhou, 2006) estimates of pricing kernel volatility from Bekaert and Hodrick (1992) , Melino and Yang (2003) , and Bansal and Yaron (2004) , the model still generates levels of underperformance that are economically significant. Hence, in light of this calibration one should not be puzzled to observe significantly negative alphas for actively managed U.S. equity mutual funds given the insurance they provide against bad states of the economy.
Cross-sectional implications
This paper rationalizes mutual fund investing while linking together the negative unconditional risk-adjusted performance of actively managed U.S. equity funds and the funds' significantly better performance realized in bad states of the economy than in good states.
These facts have been documented in aggregate for the mutual fund industry, but in this section I argue that the model can also help us understand the cross section of mutual fund fees and returns and I document empirical evidence consistent with this argument. I use the same sample of funds used for the calibration (see Appendix for the sample description).
My model predicts that the covariance between a fund's active return and the specification error in the econometrician's pricing kernel proxy should be negatively related with the fund's apparent unconditional performance. As in Moskowitz (2000), Kosowski (2006) , and Staal (2006) , I use NBER recessions as a proxy of bad states of the economy (periods during which the pricing kernel is high). For each of the 2,075 funds in my sample that went through at least one NBER recession during the 1980-2005 period, I estimate the fund's average unconditional alpha, average expense ratio, and average total fee, that is, expense ratio + (1/7)*front-load fee as in Sirri and Tufano (1998) and Barber, Odean, and Zheng (2005) , over the entire sample period using monthly data. I classify all funds into decile portfolios based on their average unconditional alpha during the sample period. Table 3 presents the mean alpha, expense ratio, and total fee for each decile portfolio. Then, for each fund, I run a time-series regression of the fund's excess returns on the NBER recession indicator, the risk factors and the cross-products of the recession indicator and the factors. Even though my model abstracts from time variations in the fund exposure, I follow Kosowski (2006) and Staal (2006) and allow factor loadings to change with the state of the economy to ensure that empirical results are not driven by changes in the risk exposure of mutual funds, as a fund flow story along the lines of Ferson and Warther (1996) or a market timing story along the lines of Treynor and Mazuy (1966) , Henriksson and Merton (1981), or Ferson and Schadt (1996) in recessions and in non-recessions allows to proxy for the sensitivity of the fund's realized risk-adjusted return to the pricing kernel, which in the model is equal to its sensitivity to the specification error . The difference is predicted to be positively related in the cross section of funds with the fund's fee and negatively related with the fund's unconditional risk-adjusted performance. Panels A, B, and C show results when unconditional and state-dependent performance are computed using the one-factor model of Jensen (1968) , the three-factor model of Fama and French (1993) , and the four-factor model of Carhart (1997) , respectively.
Whether I adjust for front-load fees or not, the difference between the average fee of the first decile portfolio and that of the tenth decile portfolio is economically and statistically significant. Funds with poor unconditional performance charge high fees relative to other funds, consistent with empirical findings by Malkiel (1995) , Gruber (1996), and Carhart (1997) , among others. As Carhart (1997) documents, the empirical relationship between fees and alphas is, however, not strictly decreasing. In my sample, it is strictly decreasing for deciles with negative alphas but not for deciles with positive alphas. Table 3 shows that funds with poor unconditional alphas generate risk-adjusted returns that are, on average, more sensitive to the state of the economy than funds with good unconditional alphas.
Differences between deciles 1 and 10 as well as between deciles 1-2 and 9-10 are, for the three performance measures, statistically significant at the 5% level, even though deciles 1-2 are likely to include some unskilled fund managers who simply perform poorly in all states of the economy. The empirical relationship studied here is again not strictly monotone.
Yet, these empirical results suggest that, consistent with my model, the countercyclicality of performance is stronger for funds with poor unconditional alphas and high fees.
In unreported tests, I investigate the possibility that the observed insurance that funds provide might be driven by time variations in the level of mutual fund fees rather than by a state dependence in the active return that fund managers generate. Consistent with Kuhnen (2004) , I find very little time series variations in funds' fees (e.g., less than a 2 b.p.
difference in average annual expense ratios, net of waivers and reimbursements, between recessions and non-recessions). This finding suggests that state variations in funds' realized returns are mostly driven by state variations in active returns rather than in fees. From a theoretical perspective, this finding also suggests that the mutual fund returns we observe in a given period are mostly driven by ex-post realizations of the state of the economy rather than by variations in the ex-ante empirical moments used at the time of the fee-setting decision, like the pricing kernel volatility anticipated for the (potentially long) period during which the fee is fixed.
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The findings I document for the cross section of funds are, to the best of my knowledge, novel to the literature and give credit to the theory I develop in the paper. When an econometrician uses a misspecified performance measure, the unconditional risk-adjusted performance of an asset priced correctly in equilibrium should be negatively related to the level of insurance against pricing kernel variations this asset provides. Consequently, observing simultaneously negative unconditional performance and abnormally good performance in bad states of the economy, for any important asset class, can be the result of a misspecification in the performance measure rather than the result of an irrational mispricing for the whole asset class. The sensitivity of measured performance to proxies of bad states of the economy could therefore be used to measure the degree of misspecification in a given asset pricing model, a role similar to that played by firm size in Berk (1995) .
Conclusion
In this paper, I derive a parsimonious model that reproduces the negative unconditional risk-adjusted performance of actively managed U.S. equity funds and the funds' significantly better performance realized in bad states of the economy than in good states. The model focuses on the optimal active management policy of a fund manager able to generate active returns that depend on the state of the economy. Facing rational investors, the fund manager will optimally focus his work toward realizing good performance in bad states of the economy, when investors' marginal utility of consumption is high. He will therefore generate active returns that covary positively with the pricing kernel. My model shows that a performance measure that does not allow for a perfect specification of the pricing kernel will underestimate the value active management creates when the active return that results is positively correlated with the pricing kernel. Consequently, the skilled fund manager in my model will wrongly appear to underperform passive investment strategies net of fees, yet mutual fund investing will be rational. Proof.
Since G(·) is strictly increasing, it follows that cov(z, G(z)) > 0 when var(z) > 0.
A.2 Relaxing the assumption of mean independence
Here, I relax the assumption that is mean independent from the level of m (i. 
Proposition 5. Using a second-order Taylor expansion for the disutility function D(·)
around a given value a, the measured fund performance can be approximated by:
which is negative if var( ) > 0 and equal to zero otherwise.
can be approximated around a given a by:
The first-order condition (4) becomes δU
Inserting this approximation into equation (8) gives:
Since D(·) is strictly convex and twice-differentiable, D (a) is positive. Hence, the approxi-
is negative if var( ) > 0 and equals zero otherwise.
Under the assumption that is uncorrelated with m, expected risk-adjusted performance can be approximated by a number that is no greater than zero. This approximation is exact when D(·) is quadratic. Hence, derivations in Section 5, which rely on a quadratic disutility function, would still hold even if I were to replace the assumption that is mean independent from m with the less restrictive assumption that is uncorrelated with m.
A.3 Sample selection
I use the CRSP Survivorship-Bias-Free Mutual Fund database to build my sample of funds.
The database includes information on funds' returns, fees, investment objectives, and other characteristics, such as assets under management and turnover.
I use a sample similar to that of Kacperczyk, Sialm, and Zheng (2008) money market, international, sector, and index funds. I identify index funds by filtering fund names for the terms "index", "idx", "S&P", "Vanguard", "DFA", and "program" and then check manually the remaining funds for omissions. I exclude funds that hold less than 10 stocks and those that invest less than 80 percent of their assets in equity.
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For funds with multiple share classes, I compute fund-level variables by aggregating across the different share classes and eliminating duplicate share classes. Evans (2006) documents a bias in the CRSP mutual fund database (see also Elton, Gruber, and Blake, 2001 ). Fund families occasionally incubate several private funds-the track records of the surviving funds are made public, but the track records of terminated funds are kept private. To address this bias, I
try to exclude all observations of funds in their incubation period. I exclude observations for which the observation year precedes the reported fund starting year and observations with missing fund name. Since incubated funds tend to be small, I also exclude funds that had less than $5 million in assets under management at the beginning of the quarter.
The sample includes 3,147 distinct funds and 77,281 fund-quarter observations. Table 1 reports summary statistics for the main fund attributes.
11 I thank Marcin Kacperczyk and Amit Seru for giving me access to part of their data. This table presents the mean unconditional alpha, expense ratio, total fee, and a proxy for the dependence of performance to the state of the economy for ten decile portfolios sorted on unconditional alpha. State dependence of performance is proxied by a fund's average risk-adjusted return in NBER recessions minus the fund's average risk-adjusted return in non-recessions, as computed over the entire sample period. Panels A, B and C show results when alpha is computed using Jensen's (1968) one-factor model, Fama and French's (1993) three-factor model, and Carhart's (1997) four-factor model, respectively. I use monthly data for the 2,075 actively managed U.S. equity mutual funds in my sample that went through at least one recession over the 1980-2005 period to compute alpha and the level of state dependence in performance of each fund over the entire sample period. Total fee is computed using: expense ratio + (1/7)*front-load fee. Estimates are in % terms. The differences between the averages of decile 1 and 10 are reported with their standard errors. ***, **, and * denote significance at 1%, 5%, and 10% levels, respectively. Table 2 ). The figure also identifies the E[α] associated to each level of var( ) implied by the empirical estimates of var(m) reported by Bekaert and Hodrick (1992) , Chapman (1997) , Melino and Yang (2003) , Bansal and Yaron (2004) , and Kan and Zhou (2006) (based on the CAPM).
